Population pharmacokinetic analysis and dosing regimen optimization of meropenem in adult patients.
The objectives of this study were to develop a meropenem population pharmacokinetic model using patient data and use it to explore alternative dosage regimens that could optimize the currently used dosing regimen to achieve higher likelihood of pharmacodynamic exposure against pathogenic bacteria. We gathered concentration data from 79 patients (ages 18-93 years) who received meropenem 0.5, 1, or 2 g over 0.5- or 3-hour infusion every 8 hours. Meropenem population pharmacokinetic analysis was performed using the NONMEM program. A 2-compartment model fit the data best. Creatinine clearance, age, and body weight were the most significant covariates to affect meropenem pharmacokinetics. Monte Carlo simulation was applied to mimic the concentration-time profiles while 1 g meropenem was administrated via infusion over 0.5, 1, 2, and 3 hours. The 3-hour prolonged infusion improved the likelihood of obtaining both bacteriostatic and bactericidal exposures most notably at the current susceptibility breakpoints.